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PROBLEM TO BE SOLVED: To obtain a carbon black pigment highly dispersible in water and 
suitable for aqueous black inks. 

SOLUTION: This carbon black pigment for aqueous inks has the following characteristics: 
nitrogen adsorption specific surface area (N2SA) is 160-200 m2/g; iodine adsorption(IA) is 140- 
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CLAIMS 



[Claim(s)] 

[Claim 1] 160-200m2/g and the iodine amount of adsorption (IA) 140-190 mg/g, [ nitrogen 
adsorption specific surface area (N2SA) ] 0.96-1. 20 f and CTAB specific surface area 140- 
170m2/g, [ the value of N2 SA/IA ] 100-1 40ml / 100g, and 24M4DBP oil absorption 90-1 10ml / 
100g, [ DBP oil absorption ] Tinting strength (Tint) is carbon black of or more 120**. The carbon 
black pigment for water color ink characterized by the atomic ratio (reinforcement of the 
reinforcement / carbon to carbon bond energy of oxygen binding energy) of the total carbon 
atom and all the oxygen atoms which were measured by X-ray photoelectron spectroscopy being 
0.1 or more. 

[Claim 2] The carbon black pigment for water color ink according to claim 1 with which the value 
whose value of 60nm or less and mean-particle-diameter Dupa50% of agglomerate half-value- 
width deltaDst [ in / in the mode diameter Dst of stokes nominal diameter distribution of an 
aggregate / 50-70nm and an isomerism cloth ] is 60-1 10nm and maximum grain size Dupa99% of 
agglomerate has the shape of corpuscular character 250nm or less. However, Dst is a centrifuge 
(DCF). The stokes nominal diameter of the maximum frequency in stokes nominal diameter 
distribution of the aggregate measured and deltaDst irradiate laser light at the water dispersion 
of carbon black to half-value width and Dupa50% of this stokes nominal diameter distribution, and 
Dupa99% shows the value [ in / for the value of 50% cumulative frequency in the cumulative 
frequency distribution curve of the agglomerate particle size created from the frequency 
modulation degree of the scattered light / an isomerism cloth curve ] of 99% cumulative 
frequency. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in underwater dispersibility ability, and relates 
to the carbon black pigment for water color ink suitable as an object for aquosity black ink. 
[0002] 

[Description of the Prior Art] Since wettability [ as opposed to water at hydrophobicity ] of 
carbon black is low, it is very difficult to distribute stability by high concentration to underwater. 
This originates in that there are very few functional groups with high compatibility with the water 
molecule which exists in a carbon black front face. Then, the approach of carrying out oxidation 
reforming of the carbon black, and forming the functional group of a hydrophilic property in a 
front face is learned for many years. 

[0003] For example, to JP,48-18186,A, carbon black is oxidized in the water solution of the 
following ** halogen acid salt, and in more nearly subsequently than the system of reaction 
carrying out separation uptake of the oxidization carbon black, the manufacture approach of 
water-dispersion reforming carbon black that the manufacture approach of the oxidization 
carbon black characterized by washing by the organic solvent is characterized by carrying out 
low-temperature-oxidation plasma treatment of the carbon black to JP,57-1 59856,A again is 
indicated. 

[0004] Useful [ of the carbon black excellent in water-dispersion ] is carried out as watercolor 
pigment ink, it begins a writing implement, and attracts attention also as recording ink especially 
for ink jet printers etc. in recent years. In the watercolor pigment ink which contains water and 
carbon black in JP,8~3498,A as water color ink using easy water dispersible carbon black, It sets 
to the manufacture approach of the watercolor pigment ink in which this carbon black has the 
surface activity hydrogen content of 1.5 or more mmol/g, and the watercolor pigment ink 
containing water and carbon black, and is (a). The process which obtains acid carbon black, and 
(b) The manufacture approach of the watercolor pigment ink which includes the process which 
oxidizes said acid carbon black further with the following ** halogen acid salt underwater is 
proposed. Moreover, in JP,8~319444,A, they are the oil absorption of 100ml / 100g. The 
manufacture approach of the watercolor pigment ink which includes process; which oxidizes this 
carbon black using process; and the following ** halogen acid salt which carry out differential 
powder of the following carbon black into an aquosity medium is indicated. 

[0005] In above-mentioned JP,8-3498,A and above-mentioned JP,8-319444,A, carbon black is 
oxidized, and by making a front face contain many active hydrogen which is the functional group 
of a hydrophilic property, water-dispersion is good and obtains watercolor pigment ink excellent 
in prolonged distributed stability. However, in order for carbon black to distribute underwater and 
to maintain a stable distributed condition, it is difficult to judge the quality of dispersibility 
exactly only by regulating the amount of functional groups to which the amount of functional 
groups of the hydrophilic property which exists in the contact interface of a carbon black 
particle front face and a water molecule functions greatly, and only exists in per carbon black 
unit weight. 

[0006] Then, this invention persons advanced research paying attention to the amount of 
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hydrogen content functional groups of the hydrophilic property which considers as the new index 
which judges the quality of dispersibility ability exactly, and exists in per carbon black unit 
surface area, and developed and proposed the easy water dispersible carbon black whose 
amounts of total of a carboxyl group and hydroxyl are two or more 3microeq/m per unit surface 
area, and its manufacture approach among the hydrogen content functional groups which exist in 
a front face (JP,1 1-148027,A). 
[0007] 

[Problem(s) to be Solved by the Invention] this invention persons advanced research about easy 
water dispersible carbon black succeedingly, and succeeded in development of a carbon black 
pigment suitable as ink for printers, such as water color ink, for example, bubble jet etc., using 
these easy water dispersible carbon black as a black pigment. 

[0008] That is, the purpose of this invention is to offer the carbon black pigment excellent in 
paper fixing concentration, printing grace, regurgitation stability, lightfastness, preservation 
stability, etc. for water color ink, when printing to a form, an OHP sheet, art paper, etc. chiefly, a 
regular paper and. 
[0009] 

[Means for Solving the Problem] The carbon black pigment for water color ink of this invention 
for attaining the above-mentioned purpose 160-200m2/g and the iodine amount of adsorption 
(IA) 140 - 190 mg/g, [ nitrogen adsorption specific surface area (N2SA) ] 0.96-1.20, and CTAB 
specific surface area 140-170m2/g, [ the value of N2 SA/IA ] 100-1 40ml / 100g, and 24M4DBP 
oil absorption 90-1 10ml / 100g, [ DBP oil absorption ] Tinting strength (Tint) is carbon black of 
or more 120**, and it is characterized by the atomic ratio (reinforcement of the reinforcement / 
carbon to carbon bond energy of oxygen binding energy) of the total carbon atom and all the 
oxygen atoms which were measured by X-ray photoelectron spectroscopy being 0.1 or more on 
a configuration. 

[0010] Moreover, the carbon black pigment for water color ink of this invention is carbon black 
equipped with the above-mentioned property, and the mode diameter Dst of stokes nominal 
diameter distribution of an aggregate is characterized by the value whose value of 60nm or less 
and mean-particle-diameter Dupa50% of agglomerate half-value-width deltaDst in 50-70nm and 
an isomerism cloth is 60-11 Onm and maximum grain size Dupa99% of agglomerate having the 
shape of corpuscular character 250nm or less on a configuration. However, Dst is a centrifuge 
(DCF). The stokes nominal diameter of the maximum frequency in stokes nominal diameter 
distribution of the aggregate measured and deltaDst irradiate laser light at the water dispersion 
of carbon black to half-value width and Dupa50% of this stokes nominal diameter distribution, and 
Dupa99% shows the value [ in / for the value of 50% cumulative frequency in the cumulative 
frequency distribution curve of the agglomerate particle size created from the frequency 
modulation degree of the scattered light / an isomerism cloth curve ] of 99% cumulative 
frequency. 
[0011] 

[Embodiment of the Invention] The property range of carbon black is regulated as mentioned 
above, because the paper fixing concentration at the time of printing when it considered as 
water color ink for N2 SA to be under 160m2/g, and the rate of precipitate residue increased, 
filterability and regurgitation stability fell remarkably and 200m2/g was exceeded becomes low. 
Moreover, there is little volatile matter (surface functional group) of carbon black that the value 
of N2 SA/IA is less than 0.96, wettability with an oxidizer water solution worsens and 
dispersibility falls. However, if the value of N2 SA/IA exceeds 1.20, the unburnt matter of carbon 
black will cause many trouble to wettability with an oxidizer water solution, oxidation is not fully 
performed, but dispersibility falls. 

[0012] If the area of liquid-****** becomes it small that CTAB specific surface area is under 
140m2/g, and a problem is produced to filterability and the rate of precipitate residue and 
170m2/g is exceeded, the area of liquid-****** will become large and dispersibility will become 
inadequate. DBP oil absorption is 100ml / 100g. Printing concentration becomes it thin that it is 
the following, and they are 140ml / 100g. If it exceeds, the rate of precipitate residue will 
increase and filterability will fall. 24M4DBP is 90ml / 100g. Printing concentration falls that it is 
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the following and they are 110ml / 100g. If it exceeds, the rate of precipitate residue will 
increase and filterability and preservation stability will become a defect. Tint Whenever [ grain / 
which is less than 120 ], since broadcloth [ distribution ], filterability and the rate of precipitate 
residue become a defect. 

[0013] In addition to these property range, the carbon black pigment of this invention is 
- characterized by the point that the value of the atomic ratio (reinforcement of the 

reinforcement / carbon to carbon bond energy of oxygen binding energy) of the total carbon 
atom and all the oxygen atoms which were measured by X-ray photoelectron spectroscopy is 0.1 
or more as an amount of functional groups which exists in the front face. When self-dispersibility 
[ as opposed to / that the intensity ratio (atomic ratio) of the reinforcement / carbon to carbon 
bond energy of the oxygen binding energy measured by X-ray photoelectron spectroscopy, such 
as XPS and ESCA is less than 0.1 / polar solvents, such as water, ] falls remarkably and 
considers as water color ink, preservation stability gets worse extremely. In addition, 
accommodation of this intensity ratio makes a carbon black particle front face oxidize chemically 
by oxidation treatment, and is performed by giving a hydrophilic functional group by carrying out 
chemical modification. 

[0014] Oxidation treatment is performed by adding carbon black and oxidizing in oxidizing agent 
water solutions, such as alkali-metal salts, such as a hypochlorite, chlorite, a chlorate, persulfate, 
a perboric acid salt, and percarbonate, and ammonium salt, controls suitably the concentration of 
an oxidizing agent water solution, the addition of carbon black, reaction temperature, reaction 
time, etc., and it is processed so that the atomic ratio (reinforcement of the reinforcement / 
carbon to carbon bond energy of oxygen binding energy) of a total carbon atom and all oxygen 
atoms may become 0.1 or more. 

[0015] Furthermore, the carbon black pigment for water color ink of this invention is carbon 
black equipped with the above-mentioned property, and it is more desirable that the value whose 
value of 60nm or less and mean-particle-diameter Dupa50% of agglomerate half-value-width 
deltaDst [ in / in the mode diameter Dst of stokes nominal diameter distribution of an 
aggregate / 50~70nm and an isomerism cloth ] is 60-1 10nm and maximum grain size Dupa99% of 
agglomerate has the shape of corpuscular character 250nm or less. 

[0016] The agglomerate particle size in a moisture powder condition becomes it small that the 
mode diameter Dst of stokes nominal diameter distribution of an aggregate is less than 50nm, 
whenever [ black ] falls, on the other hand, if 70nm is exceeded, although whenever [ black ] 
improves, the rate of precipitate residue will increase, and filterability will fall. Moreover, the 
diameter distribution of a grain whose half-value-width deltaDst exceeds 60nm becomes 
broadcloth, whenever black, the rate of precipitate residue increases and filterability becomes a 
defect 

[0017] Moreover, as for making the value of 60-1 10nm and maximum grain size Dupa99% of 
agglomerate into the shape of corpuscular character 250nm or less, carbon black passes the 
value of mean-particle-diameter Dupa50% of agglomerate from the clearance between paper 
fiber as Dupa50% of value is less than 60nm, and paper fixing concentration falls. Although 
whenever [ black ] will improve on the other hand if 1 10nm is exceeded, it is for filterability and 
the rate of precipitate residue to get worse. Moreover, if Dupa99% of value exceeds 250nm, the 
rate of precipitate residue will increase and regurgitation stability and a filterable fall will become 
remarkable. 

[0018] In addition, the value from which mean-particle-diameter Dupa50% of this agglomerate 
and maximum grain size Dupa99% were obtained by the following measuring method is used. 
Carbon black is distributed in water and it is 0.1 - 0.5 g/l. Dispersion liquid are prepared, laser 
light is irradiated at dispersion liquid using a heterodyne laser Doppler system particle-size- 
distribution measuring device (micro truck company make, UPAmodel 9340), and the particle size 
of the agglomerate in dispersion liquid is measured from the degree of the frequency modulation 
of the scattered light Brownian motion of the carbon black in dispersion liquid is carried out, and 
the frequency of the scattered light becomes irregular with the magnitude of the carbon black 
floe currently distributed according to the Doppler effect Therefore, since the violence of the 
Brownian motion by the magnitude of floe differs, the magnitude of the floe in the condition of 
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distributing underwater, i.e., the particle size of agglomerate, can be measured. Thus, the 
cumulative frequency distribution curve is created from the measured agglomerate particle size, 
and mean-particle-diameter Dupa50% of agglomerate (nm) and the value of 99% cumulative 
frequency are made into maximum grain size Dupa99% of agglomerate (nm) for the value of 
cumulative frequency 50%. 

[0019] Water color ink is obtained by making it distribute by desired concentration in aquosity 
media, such as water, by using carbon black equipped with these properties as a black pigment. 
That is, pH of the water dispersion which distributed carbon black is adjusted to 6-1 1, and 
separation purification of the residual salt is carried out by electrodialysis or demarcation 
membranes (a reverse osmotic membrane, ultrafiltration membrane, loose R.O, etc.). In addition, 
the residual salt concentration in carbon black dispersion liquid makes carbon black content 
concentration 20%, and conductivity is 5 mS/cm. It is desirable to carry out separation 
purification so that it may become the following. Moreover, in order to plan distributed stability 
as water color ink, it is desirable to adjust a ** carbon black pigment to the concentration not 
more than 60wt%. 

[0020] Hereafter, the example of this invention is concretely explained as contrasted with the 
example of a comparison. 

[0021] Carbon black 100g of the property shown in one to examples 1-3 and example of 
comparison 4 table 1 It adds in 3000ml of persulfuric acid soda water solutions with a 
concentration of 2.2 Ns, and they are the reaction temperature of 60 degrees C, reaction-time 
10 hours, and agitating speed 300rpm. It oxidized. Subsequently, the carbon black carried out the 
** exception was distributed in pure water, the sodium-hydroxide water solution neutralized, 
after separating the salt which carries out purification processing by ultrafiltration membrane, 
and remains, it filtered and carbon black was separated, rinsing desiccation was carried out and 
the sample of a carbon black pigment was produced. They are oxygen binding energy 
reinforcement and carbon to carbon bond energy intensity about these carbon black samples 
Surface Science Instruments Shrine make It measured with S-Prove ESCA 2803 mold, and the 
atomic ratio of a total carbon atom and all oxygen atoms was written together to Table 1. 
[0022] It oxidized by example of comparison 5 ozone, and also the carbon black sample was 
produced by the same approach as an example, the binding energy was measured, and the 
atomic ratio of a total carbon atom and all oxygen atoms was written together to Table 1. 
[0023] 
[Table 1] 
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[0024] Next, these carbon black samples were distributed by 20% of the weight of concentration 
in pure water as a pigment, water color ink was prepared, and the following approach estimated 
dispersibility ability and the ink engine performance. The obtained result was shown in Table 2. 
[0025] ** warming — stability; — a sample — a well-closed container — putting — the inside 
of a 70-degree C attemperator — the viscosity change for one to four weeks — measuring — 
warming — the distributed stability at the time was compared. In addition, viscosity was 
measured with the rotational-vibration type viscometer [Yamaichi Electronics make and VM-100 
A-U. 

[0026] ** particle diameter measurement; — a sample and warming — it measured using the 
heterodyne laser Doppler system particle-size-distribution measuring device [micro truck 
company make and UPA model9340] about the particle diameter of the sample which examined 
stability. If a laser beam is applied to the particle which is carrying out Brownian motion into 
suspension, the frequency of the scattered light will modulate this measuring device according to 
the Doppler effect. The violence of Brownian motion, i.e., particle diameter, is measured from the 
modulation degree of the frequency. 

[0027] ** Printing concentration; the carbon black distribution concentration of water color ink 
is diluted to 4% of the weight, use XEROX 4024 paper as copy paper, print by #6 bar coder to 
this, and it is Macbeth concentration meter [COL mho gene company make. Optical density was 
measured using RD-927]. 

[0028] ** Filterability; watercolor pigment ink 200g The filter paper (NO. 2) and film aperture of 
90phi 3 micrometers 0.8 mum and 0.65 micrometers 0.45 micrometers The filtration trial was 
performed under reduced pressure of 20Torr(s) using the filter, and through put was measured. 
[0029] ** rate of precipitate residue; — weight ratio (M1/M0) of the amount of precipitate 
residue (M1) after performing at-long-intervals alignment separation processing for aquosity 
black ink with the gravitational acceleration of 20000G for 30 minutes, and the weight (MO) of the 
carbon black before centrifugal separation processing It considered as the rate of precipitate 
residue. Distributed stability becomes good, so that this value is low. 
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[0031] although the water color ink which was distributed and prepared the carbon black pigment 
of an example from the result of Tables 1 and 2 has the outstanding preservation stability, 
filterability, paper fixing concentration, and a rate of precipitate residue — the example 1 of a 
comparison — IA, N2 SA, CTAB, DBP, and 24M4 — although filterability, preservation stability, 
and the rate of precipitate residue are good since DBP and Dst are also small, paper fixing 
concentration is remarkably low. Although preservation stability and paper fixing concentration 
are good since the example 2 of a comparison has IA, N2 SA, and CTAB out of range, filterability 
and the rate of precipitate residue become a defect. Furthermore, although preservation stability 
and filterability are good since the example 3 of a comparison has DBP and 24M4DBP smaller 
than the range, paper fixing concentration falls remarkably. Although preservation stability and 
paper fixing concentration are good since the example 4 of a comparison has IA, N2 SA, and 
CTAB smaller than the range, filterability and the rate of precipitate residue become a defect. 
Although the property of carbon black conforms to the range, since the ratio of a total carbon 
atom and all oxygen atoms is small, the example 5 of a comparison has high initial viscosity, and 
is remarkably poor. [ of preservation stability ] 
[0032] 

[Effect of the Invention] According to the carbon black pigment for water color ink of this 
invention the above passage, it can be compatible in opposite paper fixing concentration and 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2004/12/08 




7/7 s<— V 



opposite filterability, and the water color ink in which the dispersibility continued and stabilized at 
the long period of time is shown further can be obtained. Therefore, it is very useful as black 
pigments for water color ink including the water color ink for ink jet printers. 



[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 



[Field of the Invention] This invention is excellent in underwater dispersibility ability, and relates 
to the carbon black pigment for water color ink suitable as an object for aquosity black ink. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Since wettability [ as opposed to water at hydrophobicity ] of 
carbon black is low, it is very difficult to distribute stability by high concentration to underwater. 
This originates in that there are very few functional groups with high compatibility with the water 
molecule which exists in a carbon black front face. Then, the approach of carrying out oxidation 
reforming of the carbon black, and forming the functional group of a hydrophilic property in a 
front face is learned for many years. 

[0003] For example, to JP,48-18186,A, carbon black is oxidized in the water solution of the 
following ** halogen acid salt, and in more nearly subsequently than the system of reaction 
carrying out separation uptake of the oxidization carbon black, the manufacture approach of 
water-dispersion reforming carbon black that the manufacture approach of the oxidization 
carbon black characterized by washing by the organic solvent is characterized by carrying out 
low-temperature-oxidation plasma treatment of the carbon black to JP,57-1 59856,A again is 
indicated. 

[0004] Useful [ of the carbon black excellent in water-dispersion ] is carried out as watercolor 
pigment ink, it begins a writing implement, and attracts attention also as recording ink especially 
for ink jet printers etc. in recent years. In the watercolor pigment ink which contains water and 
carbon black in JP,8-3498,A as water color ink using easy water dispersible carbon black, It sets 
to the manufacture approach of the watercolor pigment ink in which this carbon black has the 
surface activity hydrogen content of 1.5 or more mmol/g, and the watercolor pigment ink 
containing water and carbon black, and is (a). The process which obtains acid carbon black, and 
(b) The manufacture approach of the watercolor pigment ink which includes the process which 
oxidizes said acid carbon black further with the following ** halogen acid salt underwater is 
proposed. Moreover, in JP.8-31 9444,A, they are the oil absorption of 100ml / 100g. The 
manufacture approach of the watercolor pigment ink which includes process; which oxidizes this 
carbon black using process; and the following ** halogen acid salt which carry out differential 
powder of the following carbon black into an aquosity medium is indicated. 

[0005] In above-mentioned JP,8~3498,A and above-mentioned JP,8-319444,A, carbon black is 
oxidized, and by making a front face contain many active hydrogen which is the functional group 
of a hydrophilic property, water-dispersion is good and obtains watercolor pigment ink excellent 
in prolonged distributed stability. However, in order for carbon black to distribute underwater and 
to maintain a stable distributed condition, it is difficult to judge the quality of dispersibility 
exactly only by regulating the amount of functional groups to which the amount of functional 
groups of the hydrophilic property which exists in the contact interface of a carbon black 
particle front face and a water molecule functions greatly, and only exists in per carbon black 
unit weight. 

[0006] Then, this invention persons advanced research paying attention to the amount of 
hydrogen content functional groups of the hydrophilic property which considers as the new index 
which judges the quality of dispersibility ability exactly, and exists in per carbon black unit 
surface area, and developed and proposed the easy water dispersible carbon black whose 
amounts of total of a carboxyl group and hydroxy! are two or more 3microeq/m per unit surface 
area, and its manufacture approach among the hydrogen content functional groups which exist in 
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a front face (JP,11-148027,A) 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] According to the carbon black pigment for water color ink of this 
invention the above passage, it can be compatible in opposite paper fixing concentration and 
opposite filterability, and the water color ink in which the dispersibility continued and stabilized at 
the long period of time is shown further can be obtained. Therefore, it is very useful as black 
pigments for water color ink including the water color ink for ink jet printers. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] this invention persons advanced research about easy 
water dispersible carbon black succeedingly, and succeeded in development of a carbon black 
pigment suitable as ink for printers, such as water color ink, for example, bubble jet etc., using 
these easy water dispersible carbon black as a black pigment. 

[0008] That is, the purpose of this invention is to offer the carbon black pigment excellent in 
paper fixing concentration, printing grace, regurgitation stability, lightfastness, preservation 
stability, etc. for water color ink, when printing to a form, an OHP sheet, art paper, etc. chiefly, a 
regular paper and. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

MEANS 

[Means for Solving the Problem] The carbon black pigment for water color ink of this invention 
for attaining the above-mentioned purpose 160-200m2/g and the iodine amount of adsorption 
(IA) 140 - 190 mg/g, [ nitrogen adsorption specific surface area (N2SA) ] 0.96-1.20, and CTAB 
specific surface area 140-170m2/g, [ the value of N2 SA/IA ] 100-1 40ml / 100g, and 24M4DBP 
oil absorption 90-1 10ml / 100g, [ DBP oil absorption ] Tinting strength (Tint) is carbon black of 
or more 120**, and it is characterized by the atomic ratio (reinforcement of the reinforcement / 
carbon to carbon bond energy of oxygen binding energy) of the total carbon atom and all the 
oxygen atoms which were measured by X-ray photoelectron spectroscopy being 0.1 or more on 
a configuration. 

[0010] Moreover, the carbon black pigment for water color ink of this invention is carbon black 
equipped with the above— mentioned property, and the mode diameter Dst of stokes nominal 
diameter distribution of an aggregate is characterized by the value whose value of 60nm or less 
and mean-particle-diameter Dupa50% of agglomerate half-value-width deltaDst in 50-70nm and 
an isomerism cloth is 60-1 10nm and maximum grain size Dupa99% of agglomerate having the 
shape of corpuscular character 250nm or less on a configuration. However, Dst is a centrifuge 
(DCF). The stokes nominal diameter of the maximum frequency in stokes nominal diameter 
distribution of the aggregate measured and deltaDst irradiate laser light at the water dispersion 
of carbon black to half-value width and Dupa50% of this stokes nominal diameter distribution, and 
Dupa99% shows the value [ in / for the value of 50% cumulative frequency in the cumulative 
frequency distribution curve of the agglomerate particle size created from the frequency 
modulation degree of the scattered light / an isomerism cloth curve ] of 99% cumulative 
frequency. 
[0011] 

[Embodiment of the Invention] The property range of carbon black is regulated as mentioned 
above, because the paper fixing concentration at the time of printing when it considered as 
water color ink for N2 SA to be under 160m2/g, and the rate of precipitate residue increased, 
filterability and regurgitation stability fell remarkably and 200m2/g was exceeded becomes low. 
Moreover, there is little volatile matter (surface functional group) of carbon black that the value 
of N2 SA/IA is less than 0.96, wettability with an oxidizer water solution worsens and 
dispersibility falls. However, if the value of N2 SA/IA exceeds 1.20, the unburnt matter of carbon 
black will cause many trouble to wettability with an oxidizer water solution, oxidation is not fully 
performed, but dispersibility falls. 

[0012] If the area of liquid-****** becomes it small that CTAB specific surface area is under 
140m2/g, and a problem is produced to filterability and the rate of precipitate residue and 
170m2/g is exceeded, the area of liquid-****** will become large and dispersibility will become 
inadequate. DBP oil absorption is 100ml / 100g. Printing concentration becomes it thin that it is 
the following, and they are 140ml / 100g. If it exceeds, the rate of precipitate residue will 
increase and filterability will fall. 24M4DBP is 90ml / 100g. Printing concentration falls that it is 
the following and they are 1 10ml / 100g. If it exceeds, the rate of precipitate residue will 
increase and filterability and preservation stability will become a defect Tint Whenever [ grain / 
which is less than 120 ], since broadcloth [ distribution ], filterability and the rate of precipitate 
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residue become a defect. 

[0013] In addition to these property range, the carbon black pigment of this invention is 
characterized by the point that the value of the atomic ratio (reinforcement of the 
reinforcement / carbon to carbon bond energy of oxygen binding energy) of the total carbon 
atom and all the oxygen atoms which were measured by X-ray photoelectron spectroscopy is 0.1 
or more as an amount of functional groups which exists in the front face. When self-dispersibility 
[ as opposed to / that the intensity ratio (atomic ratio) of the reinforcement / carbon to carbon 
bond energy of the oxygen binding energy measured by X-ray photoelectron spectroscopy, such 
as XPS and ESCA is less than 0.1 / polar solvents, such as water, ] falls remarkably and 
considers as water color ink, preservation stability gets worse extremely. In addition, 
accommodation of this intensity ratio makes a carbon black particle front face oxidize chemically 
by oxidation treatment, and is performed by giving a hydrophilic functional group by carrying out 
chemical modification. 

[0014] Oxidation treatment is performed by adding carbon black and oxidizing in oxidizing agent 
water solutions, such as alkali-metal salts, such as a hypochlorite, chlorite, a chlorate, persulfate, 
a perboric acid salt, and percarbonate, and ammonium salt, controls suitably the concentration of 
an oxidizing agent water solution, the addition of carbon black, reaction temperature, reaction 
time, etc., and it is processed so that the atomic ratio (reinforcement of the reinforcement / 
carbon to carbon bond energy of oxygen binding energy) of a total carbon atom and all oxygen 
atoms may become 0.1 or more. 

[0015] Furthermore, the carbon black pigment for water color ink of this invention is carbon 
black equipped with the above-mentioned property, and it is more desirable that the value whose 
value of 60nm or less and mean-particle-diameter Dupa50% of agglomerate half-value-width 
deltaDst [ in / in the mode diameter Dst of stokes nominal diameter distribution of an 
aggregate / 50-70nm and an isomerism cloth ] is 60-1 10nm and maximum grain size Dupa99% of 
agglomerate has the shape of corpuscular character 250nm or less. 

[0016] The agglomerate particle size in a moisture powder condition becomes it small that the 
mode diameter Dst of stokes nominal diameter distribution of an aggregate is less than 50nm, 
whenever [ black ] falls, on the other hand, if 70nm is exceeded, although whenever [ black ] 
improves, the rate of precipitate residue will increase, and filterability will fall. Moreover, the 
diameter distribution of a grain whose hahPvalue-width deltaDst exceeds 60nm becomes 
broadcloth, whenever black, the rate of precipitate residue increases and filterability becomes a 
defect 

[0017] Moreover, as for making the value of 60-1 10nm and maximum grain size Dupa99% of 
agglomerate into the shape of corpuscular character 250nm or less, carbon black passes the 
value of mean-particle-diameter Dupa50% of agglomerate from the clearance between paper 
fiber as Dupa50% of value is less than 60nm, and paper fixing concentration falls. Although 
whenever [ black ] will improve on the other hand if 1 10nm is exceeded, it is for filterability and 
the rate of precipitate residue to get worse. Moreover, if Dupa99% of value exceeds 250nm, the 
rate of precipitate residue will increase and regurgitation stability and a filterable fall will become 
remarkable. 

[0018] In addition, the value from which mean-particle-diameter Dupa50% of this agglomerate 
and maximum grain size Dupa99% were obtained by the following measuring method is used. 
Carbon black is distributed in water and it is 0.1 - 0.5 g/l. Dispersion liquid are prepared, laser 
light is irradiated at dispersion liquid using a heterodyne laser Doppler system particle-size- 
distribution measuring device (micro truck company make, UPAmode19340), and the particle size 
of the agglomerate in dispersion liquid is measured from the degree of the frequency modulation 
of the scattered light. Brownian motion of the carbon black in dispersion liquid is carried out, and 
the frequency of the scattered light becomes irregular with the magnitude of the carbon black 
floe currently distributed according to the Doppler effect Therefore, since the violence of the 
Brownian motion by the magnitude of floe differs, the magnitude of the floe in the condition of 
distributing underwater, i.e., the particle size of agglomerate, can be measured. Thus, the 
cumulative frequency distribution curve is created from the measured agglomerate particle size, 
and mean-particle-diameter Dupa50% of agglomerate (nm) and the value of 99% cumulative 
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frequency are made into maximum grain size Dupa99% of agglomerate (nm) for the value of 
cumulative frequency 50%. 

[0019] Water color ink is obtained by making it distribute by desired concentration in aquosity 
media, such as water, by using carbon black equipped with these properties as a black pigment. 
That is, pH of the water dispersion which distributed carbon black is adjusted to 6-11, and 
separation purification of the residual salt is carried out by electrodialysis or demarcation 
membranes (a reverse osmotic membrane, ultrafiltration membrane, loose R.O, etc.). In addition, 
the residual salt concentration in carbon black dispersion liquid makes carbon black content 
concentration 20%, and conductivity is 5 mS/cm. It is desirable to carry out separation 
purification so that it may become the following. Moreover, in order to plan distributed stability 
as water color ink, it is desirable to adjust a ** carbon black pigment to the concentration not 
more than 60wt%. 

[0020] Hereafter, the example of this invention is concretely explained as contrasted with the 
example of a comparison. 

[0021] Carbon black 100g of the property shown in one to examples 1-3 and example of 
comparison 4 table 1 It adds in 3000ml of persulfuric acid soda water solutions with a 
concentration of 2.2 Ns, and they are the reaction temperature of 60 degrees C, reaction-time 
10 hours, and agitating speed 300rpm. It oxidized. Subsequently, the carbon black carried out the 
** exception was distributed in pure water, the sodium-hydroxide water solution neutralized, 
after separating the salt which carries out purification processing by ultrafiltration membrane, 
and remains, it filtered and carbon black was separated, rinsing desiccation was carried out and 
the sample of a carbon black pigment was produced. They are oxygen binding energy 
reinforcement and carbon to carbon bond energy intensity about these carbon black samples 
Surface Science Instruments Shrine make It measured with S-Prove ESCA 2803 mold, and the 
atomic ratio of a total carbon atom and all oxygen atoms was written together to Table 1. 
[0022] It oxidized by example of comparison 5 ozone, and also the carbon black sample was 
produced by the same approach as an example, the binding energy was measured, and the 
atomic ratio of a total carbon atom and all oxygen atoms was written together to Table 1. 



[0023] 
[Table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2004/12/08 



4/6 



MNo. 


§s % m 


ifc R 01 




i 


? 




i 




o 
«5 


4 


u 


IA 


\AA 
1 hh 


ItiU 


ltd 


l on 
1--U 


1 9^ 
l&o 


1 ftft 


1 OA 


1 A A 

144 


N 2 SA 


1 7rt 

i fU 


1 71J 


1 fll 

101 


loD 


lib 


IbO 


1<>4 


ITU 


NeSA/IA 


1 1R1 

L. -lOl 


LP. coo 




1 t OK 
1. LCD 


ft QPi7 
If. 3D! 


1. UUU 




1 1 D 1 

1. 1(51 


CTAB 


160 


152 


159 


12a 


111 


150 


130 


160 


DBP 


115 


131 


130 


56 


123 


65 


104 


115 


24M4DBP 




ys 


lul 






CO 
JO 




1 AA 

100 


Tint 


141 


137 


131 


145 


126 


140 


129 


141 


Dst(nn) 


61 


58 


69 


47 


68 


50 


62 


61 


ADst(na) 


44 


40 


51 


32 


40 


35 


48 


44 


Dupa5C5fOim) 


90,5 


96.3 


106.3 


41.5 


132.1 


32.1 


124.5 


265.4 


Dupa99XCnm) 


195.4 


214.2 


230.1 


162.3 


329.2 


145.2 


254.1 


457.1 




0.34 


0.33 


0. 35 


0. 33 


0.32 


0.33 


0.34 


0.05 



[0024] Next, these carbon black samples were distributed by 20% of the weight of concentration 
in pure water as a pigment, water color ink was prepared, and the following approach estimated 
dispersibility ability and the ink engine performance. The obtained result was shown in Table 2. 
[0025] ** warming — stability; — a sample — a well-closed container — putting — the inside 
of a 70-degree C attemperator — the viscosity change for one to four weeks — measuring — 
warming — the distributed stability at the time was compared. In addition, viscosity was 
measured with the rotational-vibration type viscometer [Yamaichi Electronics make and VM-100 
A-U. 

[0026] ** particle diameter measurement; — a sample and warming — it measured using the 
heterodyne laser Doppler system particle-size-distribution measuring device [micro truck 
company make and UPA model9340] about the particle diameter of the sample which examined 
stability. If a laser beam is applied to the particle which is carrying out Brownian motion into 
suspension, the frequency of the scattered light will modulate this measuring device according to 
the Doppler effect. The violence of Brownian motion, i.e., particle diameter, is measured from the 
modulation degree of the frequency. 

[0027] ** Printing concentration; the carbon black distribution concentration of water color ink 
is diluted to 4% of the weight, use XEROX 4024 paper as copy paper, print by #6 bar coder to 
this, and it is Macbeth concentration meter [COL mho gene company make. Optical density was 
measured using RD-927]. 

[0028] ** Filterability; watercolor pigment ink 200g The filter paper (NO. 2) and film aperture of 
90phi 3 micrometers 0.8 mum and 0.65 micrometers 0.45 micrometers The filtration trial was 
performed under reduced pressure of 20Torr(s) using the filter, and through put was measured. 
[0029] ** rate of precipitate residue; — weight ratio (M1/M0) of the amount of precipitate 
residue (M1) after performing at-long-intervals alignment separation processing for aquosity 
black ink with the gravitational acceleration of 20000G for 30 minutes, and the weight (M0) of the 
carbon black before centrifugal separation processing It considered as the rate of precipitate 
residue. Distributed stability becomes good, so that this value is low. 
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[Table 2] 
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[0031] although the water color ink which was distributed and prepared the carbon black pigment 
of an example from the result of Tables 1 and 2 has the outstanding preservation stability, 
filterability, paper fixing concentration, and a rate of precipitate residue — the example 1 of a 
comparison — [A, N2 SA, CTAB, DBP, and 24M4 — although filterability, preservation stability, 
and the rate of precipitate residue are good since DBP and Dst are also small, paper fixing 
concentration is remarkably low. Although preservation stability and paper fixing concentration 
are good since the example 2 of a comparison has IA, N2 SA, and CTAB out of range, filterability 
and the rate of precipitate residue become a defect. Furthermore, although preservation stability 
and filterability are good since the example 3 of a comparison has DBP and 24M4DBP smaller 
than the range, paper fixing concentration falls remarkably. Although preservation stability and 
paper fixing concentration are good since the example 4 of a comparison has IA, N2 SA, and 
CTAB smaller than the range, filterability and the rate of precipitate residue become a defect. 
Although the property of carbon black conforms to the range, since the ratio of a total carbon 
atom and all oxygen atoms is small, the example 5 of a comparison has high initial viscosity, and 
is remarkably poor. [ of preservation stability ] 
[0032] 
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a99%COft*3 2 5 Onm^TiPte^H&IKSr^ri-S, 1 
IE*0*<4^ v^.ffl*— Jj?v^9y^«». fiU Dst 
f±jS'Cf«:Bife(DCF) tcj: 9 jH5fe$*t5T^y H<d* 

Dupa50%tt7J — #>-:/7 y 7CD7k#ffcii£lCl/— If— 7t£ 

CD^Sr^Hv 
[000 1] 

-*V7*7 y 9wm\z.m-tz> a 

[0 0 0 2] 

[t£*cDi£flf] ^-^^^^s/ytt^TKttT-TKlc^i-S 

Ztiz&m-tZ* ZZX. #-#>'7*7>**:BMt3fclf 
UT*iB»=a*tt©fffiBSSrM5iai-5*»*si!r< *»e>*n 

[0 0 0 3] ^J^«, 4#^Bg4 8-1 8 1 8 6-§-<k$gtC 

tt^-^^y^ y 7 &&.W'^ a ?>-mi&<D*mmx*mik 

MIL, o^-crjssrj: 0M*-#>^7^^&M 
- 1 5 9 8 5 6 fMK(i*-#^^7 7 ^ SrlfiWt 

7-7 x-eMa-rs r k t -t-s *5MRi*akK* - # 

[0 0 0 4] 7K^»tt^«tbfe*— JK^7y^»4* i tt 



2 

m^tcTk&J k Lt, ^Jxfi, #H¥8-3 49 8 

^*nf±* t #-=4* 9 y 7 t *^m-tz>*vkmn 

4 ^*Ki$\,^X^ — tfj'T'T' 7***1. 5mmol/gJ^ 

U\ ■fokX—ft^'fy y 9 t*-&*ri-5zKttte*H' 
COffi5t^?SfelC±iV>T. (a) — jtf^T^y^&WS 

lit, (b) mJffi^t£#-#>'^7^y7£*4 1 T'&M^ 

io 3.1 944 4-§-^tC(±!SftSl 0 Oml/lOOg «TCD7J 

w^v?>Mm.*m^xtz*-7$>-7.7y9*mk-rz 
[0005] ±aa<oi*Hi¥ 8-3 4 9 8 

¥8-3 1 944 4^#t?f±*— #1/7? •y9*mt 
SiirS^fclc J: «J IliFC, ftJWHIl0>#«£J£ 

fft -5 tc ft f±# - # v 7* 9 y 9 t tKt> 

[0 0 0 6] ^-rx% *»W#e>tt»tW4tB©S5S:W 

y^. &t/-t©f*J&*fe*M». *3eufc (#M¥H- 
148027^^) c 
[0 0 0 7] 

#^7K7>S5:tt7J-*V7 - 7 y9\d\,^xm3Z&mtb. Z. 

ti<b<oa*.&wi&*—tfy7'7 y9 zm&m&k lti 

^fcTK+t-Y Vdf-, 0iJ^«/<7Vl-v?i y h ft if CD 7" y 
-ffl-T v^ft L-C*f5gft*-7pV7*7y7«^cDM^tc 

40 ^K5tlbfc 0 

[0008] i-4t>t., *^0Jcds^(±, m-m 

tt, OHPv—h, T- h^ftiftCPp^-f-S^-e-i-, IS 

EP^fitt. etffl*3£tt, »3ttt, 
ft i?C«ixfc*tt>f VdrfflcD*-^V7"7 y9m®*m 

[0 0 0 9] 

CD^0JcD7K14'1'>' :3 rffl*-^>'7'7y7«»i, S« 
!R*Jfc*BD5er(N2SA);iS l 6 0~ 2 O Om2/g, 
so (IA)dS 1 4 0~ 1 9 Omg/g, N 2 S A/ I ACDffi^ o . 
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96~1. 20, CTABtbSil^l 40~1 70m2 
■/g* DBPKffiiiS 1 0 0~1 4 Oml/lOOg , 24M 4 D 
BPMiA59 0~l 1 Oml/lOOg N 3£fe*j(Tint)#Sl 

(B£§ff&^*^-©&«/^fit*§^*/^-©& 
[ooio] #$8K©*t£^ v^^-T^y? 

ot, T^y y- h©* h-***^^*©*- KH io 
Dst^5 o~7 Onm, Pl^*fC*5lt5^fitB A Dst# 6 
OnmJJIT, 7^o>l/- h(D^Fi$iK@Du P a50%(Ofit255 6 
0~110nm > T^n^ h ©*;M2A@Dupa99%©fii: 
» 2 5 0nm«T©aT-14^§rWi-5.' £ $r«J*±©<KH» 
iri-5o IU Dstfi»4>«?fe(DCF) fcJ:3»££;h, 

h-***!^. ADstttPI;* h-^^ffiSS^ 
*©¥4Mg> kfc, Dupa50%tt*— iSls-U y9<T>i&9i 

[0011] 

#14®H£&fW-f-3©»d\ N 2 SA'^1 6 0m 2 /g*»f 
Witt, etfflgfjettiJS*L<teTU» 2 0 0m2/g^|g^ 
fc, N2 S A/ I ACOffi^O. 9 6*itJ)5i*-« 

^7^©i^ mow* 30 

*«i:Will»ntt*sjlS<*or^»tt*sffisT-t-4. b^L 
N2 SA/IACfiJSl. 2 0 £# — ifs^rfy 

[0 0 12] CTABJt*a5af^ 1 4 OmVg&ffiXfoZ 

telSJil*:£C, *fcl 7 Om2/g5rM^S t?S-S^fficD ' 

» 1 0 Oml/lOOg *SfC*)5 tPP^«*S*< 0 , 1 

4 Oml/lOOg ^a^SiftK^rSWitipu, Jgj§tt^ 40 

(ST-t-5. 24M4DB Pd> 9 Oml/lOOg 5fc8§-C*fc£> i £P 
tilS^fiTL, 1 1 Oml/lOOg fciB* 3 
*s«iDU-C» tttftft* «#gfj£tfe*s?F&K:fc5. Tint 
# l 2 0*it*5i:SS^Ii*S7'p - Kifcft, Sifi 

[0 o 1 3] *ftW(0#-#>'7'7y?mWte. ritfe 

<&^>v*?—<Dfam) <om*o. i«±t*fe5^^i so 



^/^—<omS£it (JWT-Jt) o. i*ri-efo3 • 
3. *J8. r©&acJt©pgpte^b&Ji(-<fc 9 fi—tf* 

[0014] mtioMtts mx.ttnkmm.mm&. wt&m 
mm., mmmm, mumm. mmmm, mfcwtVLtzzo 

asm*. K««nw*ifSra[s:fciw»uT. ^jRsrjsi?- 

[0 0 15] JEtC, *mW<Dfc&<<>'*rm# — 7$>-7'7 
•ytmmte. ±IB©*H4&fll*. 7 s/ * T?*> 

Dst*5 5 0~7 0nm 1 S^fttS A Dst#S 6 

OnmKi.T, T^n^ h(D^i%ffimVupa50%hm.&6 
0~1 lOnm, T^n^l/- h©:ft;*:i|&gDupa99%©fit 
&2 5 0nm«T©«t-TH4ttSr*ri-«wi:*sj;i)^u 

[0016] r^y y— h©* H-^^tsss^-*©^ 

7 0nmSri68A.5i:»6KttlRlJi-t-5*sfl:IR»S*^l«aP 
LT V Miit4* 5 '(g;Ti-S„ ADst/JS6 Onm 

[00 17]4fc. T^n>« h©spl^iKSDupa50% 
©{B5r6 0~ 1 1 Onm N T ^ U- ©ft^^^Dup 
a99%©ii£Sr2 5 Onm^T©^^ t i"S©(±. Dupa5 
0%©fi2)S 6 0nm*iSX-fc5 bmffl&VffiffifatblJ— 

S**S»fb-t : 4fc«>"Cfc5. Sfc, Dupa99%©ffi^2 5 

[00 18] 4*5, C©T^o^ U— ^©^feSDup 
a50% x ft7C*i : gDupa99%tt, Tffi©»l3t*fetc: iotf 

to. i~o. 5g/i (Dftmmzmi-, ^tp^^ 

yy-ttM, UPAmodel9340) Srffl^T^icJgfc U— !f-)t 
©7/p/ U~ H©«L@Sr?l>J^-rSo ^tfcffi'P©*-^ 
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U_ h»Jp^@Dupa50%(nm), 9 9 %^S*|gC<DfltSr 
T^D^k- N©ft;M&SDupa99%(nm) 
[0 0 19] ^hb<D!$te.*iif$7LtcZ>—tf^7y-yl'$: 

y if «r$Hfc£-£fc*#fM8ECD p H£ 6 ~ 1 

7^ £ 2 0 % t L-C»«S*« 5 mS/cm ;feffi t 

?MmZ 6 Owt%«T©S« KilSS-t-3 r t #3* L 



[0020] bit, *»w©safiwsrib««yt»ifcu-c 

[00 2 1] fgflift 1 ~ 3 , Jtftffl 1 ~ 4 

2N©iafitKV-^**«3 0 0 0mHCj»iDL, KJ&iB. 
^6 0°C, SJfcBtlia 1 0B#ffi, «#i£«3 0 Orpm XM 

jflKgL.'T*-^^7S'^Sr^«tL, TkSfe^LT* — 

-grc^/w^f — jj&£i?£rSurface Science Instruments fiSi 
S-Prove ESCA 2803S!fc: J: 0 U ^tftjRW^ £ 

[00 2 2] ifcgg^J 5 

- LT , . ^K*JST- 1 £B** JSC 1 ?- i ©JJKT-Jt £3? 

[00 2 3] 
[^1] 
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IA 


144 
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160 


130 


144 . 


N,SA 
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181 


135 


119 


160 


134 


170 


N 8 SAXIA 


1. 181 


0. 989 


L 046 


L 125 


0. 967 


1. 000 


1. 031 


1. 161 


CTAB 


ieo 


152 


159 


128 


111 


150 


130 


160 


DBP 


115 


131 


130 


56 


123 


65 


104 


115 


24M4DBP 


100 


98 


101 


49 


92 


58 


90 


10G 


Tint 


141 


13T 


131 


145 


126 


140 


129 


141 


Dst(nii) 


61 


5B 


69 


47 


68 


50 


62 


61 


ADstCnm) 


44 


40 


51 


32 


40 


35 


48 


44 


Dupa50^(nm) 


90.5 


96.3 


106. 3 


41. 5 


132.1 


32.1 


124.5 


265.4 


Dupa99!tCnin) 


195.4 


214.2 


230.1 


162.3 


329.2 


145.2 


254.1 


457.1 




0.34 


0,33 


0.35 


0.33 


0. 32 


0.33 


0. 34 


0.05 



[0 0 2 4] &t£, rttfeCO*- #^7 s^WNS:* 

nt utrM*+(c2 om&%<Dm&xftmzi£X7k®L'( 



[00 2 5] (DtoWgmVSi ; *^^i'Sr«EB*»KIS 
ft, 7 0°C<O&m.&WzX 1 IM*»?)4iMOttflEjE«; 

so £f4EHEfi»5S*5£fh tlL-*« (**) », VM-100A-L 
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[oo26i ©nHF-saut ; v>7frRxfmm&f&8L<o 

*tt®L UPA model9340) Srffl^-CffJJg Lfc 0 

[0 0 2 7] ; zM4-f VdrW*— tK^7*5 

^#»«&Sr43*%U:l&3&U 3 fcT— JWtt LTXEROX 

-v-^^gacff [a/U^-^VttM RD-927 ] SrfflVN-t: 



5 

[0 0 2 8] ©JSjH4 ; fr'&MPcJ y*200g 5:90 
«0^|5: (N0.2) RX$mH& 3/im , 0.8 ^^^n^ 0.65/xm 
, 0.45/xm c^^-f/l'^ — Sr/B^T 2 OTorrW^JETt? 

[0 0 2 9] ©Jtfgtfiit* ; zKttHfe^r V3r£r 2 0 0 0 
0 G(DMMmS.X'3 0^3S^^i*aSSrtTofc^w 

fcfcK^it* (Mi) t , a^Kteaim© * -*y7'7 7^ 

(Mo) t(Om*it (Mi/Mo) Lfc. r 

[0 0 3 0] 
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^ m w 


Jt 6J « 
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3 


1 


2 


3 


4 


5 


ft 


tUXBtt«<cp) 
70*C> lW&Ccp) 
7CC 2W&(cp) 
70*C> 3W&(cp> 
70'C. 4W&(cp) 


3.34 
3.34 
3.31 
130 
128 


165 
3.65 
3.65 
159 
3.57 


112 
111 
110 
108 
107 


254 
2L54 
2.53 
2.53 
2.53 


114 
114 
3. 13 
113 
1 13 


134 
134 
131 
130 
3.28 


1 65 
1 65 
165 
3.59 
3.57 


151 

— 


* 
S 


70^ lW^Cnm) 
70r. 2W&Ctun) 
70U 3WaCran) 
70TU 4W»Gdh) 


90.5 
90.1 
89.9 
89.7 
89.5 


96.3 
96,2 
911 
90.1 
96. 1 


106.3 
106.2 
106.2 
106.2 
10B.1 


41.5 
4L5 
4L4 
413 
4L2 


132.1 
131.8 
131.7 
13L7 
131. 5 


32.1 
321 
321 
32.0 
32.0 


124.5 
124.5 
124.4 
124.3 
124.3 


2654 




TOtk IWfcOuO 
70t)s 2W»(nn) 
70tX 3W&(nia) 
70^ 4Wm(nm) 


195.4 
195.3 
195.3 
195l2 
195.2 


214.2 
2112 
214.1 
214.1 
214.0 


230.1 
23a 0 
229.9 
229.8 
229.8 


1623 
1621 
16L9 
161.8 
161.7 


329.2 
329.1 
3218 
3218 
3218 


145.2 
145,2 
145.2 
145.1 
145.1 


2511 
2511 
2541 
2510 
2510 


457.1 

YMt 


ft 

3 

tt 

% 


BHIS (3 ^n) 

(0,8 fxn) 
mm (0.65*m> 
j^?L& <a45*m> 


100 
100 
100 
100 
50 


100 
100 
100 
100 
60 


100 
100 
100 
100 
45 


100 
100 
100 
100 
50 


100 
100 
80 
0 
0 


100 
100 
100 
100 

. 70 


100 
100 
100 
5 
0 


0 
0 
0 
0 

0^ 


a'tMB (QDffl) 


1.41 


1.45 


1. 46 


0.98 


1.47 


0.92 


1.44 


1.58 




m 


14.5 


17.9 


12 5 


27.1 


11.1 


211 


67.2 



.100 3 1] $1, 2<Dfe%zfrh. UmM^—^Zf 
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BP, 24M4DBP, Dst t>/h$ Vfcfcffiigtt, 



<£l\, Jt$£l?ij2fi I A, N 2 SA, CTAB«^ 
fc5fcfe{fc#§5c5&«L tt 5 flag 

P, 24M4DB P^KSmX ■}>h£v*fcftft#£j£tt 1 it 
Stttt 3 K£llt#l t < teTi-5„ it 
|55M4ttIA > N2 SA, CTABaMSHJ: ?>/h£^fc 
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F^ — 4J037 AA02 CA15 DD05 DD07 DD17 

DD20 EE02 EE19 EE28 EE43 
FF05 FF15 FF30 
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EA42 EA43 EA44 FA02 GA24 



